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From page 7 , line 13 to page 11, line 7: 
[0013] 

[Preferred Embodiment] 

Referring now to relevant drawings, one preferred 
embodiment of the present device will be described hereinbelow. 

FIG.l is a block diagram of the device of the present 
embodiment. FIG. 2 is a perspective view of an example of an 
industrial machine to which the present device is applied. FIG. 
3 is a perspective view of an example of a relationship between 
the operation of control levers of the device of FIG. 1 and speech 
instructions. FIG. 4 is a view of a hydraulic system in which 
hydraulic devices are controlled with control levers of FIG. 
1. FIG. 5 is a flowchart indicating the operation of the device 
of FIG. 1. 
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[0014] 

Referring now to FIG. 1, the reference number 1 designates 
an control lever which bidirectionally turns about axis 2 . Grip 
3 of control lever 1 is equipped with spring-returned type 
push-button switch 4. These control lever 1 and push-button 
switch 4 constitute controlling means the present application 
claims for. 

Axis 2 of control lever 1 is coupled to hydraulic control 
valve 5, which is, for example, manually operated, via a link 
or the like. Further, control lever 1 has sensor 6 at its route, 
which sensor detects the operation of lever 1 and its direction 
(arrow A or arrow B) . The signal detected by sensor 6 is sent 
to central processing unit (CPU) 8 via interface 7. 
A contact signal of push-button switch 4 is connected to the 
input ends of electromagnetic valve 9 and CPU 8 via interface 
7. 

[0015] 

The output end of CPU 8 is connected with both speech 
synthesis unit 10 and operation status display panel (hereinafter 
called display panel) 11. Upon receipt of specific signals, 
speech synthesis unit 10 synthesizes speech signals 
corresponding to the received signals, such as "I will dig," 
"I will spoon out," "I will level the ground," "I will grab," 
"I will crane up," "I will let it up," M I will let it down," 
"I will swivel rightward," n I will swivel leftward," "I will 
winch, "I will run, " and so on. A well-known speech synthesis 
unit in common use, formed of an oscillator circuit or a ROM, 
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can serve as synthesis unit 10. Speech synthesis unit 10 is 
coupled to, for example, headphone 12, so that it can send the 
synthesized speech sound to an operator therethrough. 
[0016] 

Display panel 11 is disposed in front an operator's seat, 
and on its surface, an entire image 13 (of a power shovel in 
the present embodiment) of the industrial machine now being 
operated is shown. In the image 13, around machine parts to 
be operated, such as the bucket and the arm, there are provided 
arrows 14 corresponding to the movement of such parts. Arrows 
14, each of which includes a lamp, a light -emitting diode, a 
liquid crystal, or the like, blink or just simply light up, in 
response to signals from CPU 8. In place of these arrows 14, it 
is possible to use simple lamps, indicating which object is 
currently being operated (that is, no operation direction is 
shown) . 
[0017] 

Referring now to FIG. 2, the power shovel includes: 
traveling unit 15 with a track; main body 16 which is mounted 
on traveling unit 15 so as to rotate horizontally with respect 
to traveling unit 15; and first arm 17 extending upward from 
the front end of main body 16 and further bending frontward. 
At the tip of first arm 17, second arm 18 is attached with pin 
19 so as to swing upwardly and downwardly. At the tip of second 
arm 18, bucket (solve unit) 19 is attached with pin 20 so as 
to swing upwardly and downwardly. 
[0018] 
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In addition to the foregoing essential elements, the 
present power shovel employs solve unit 19. Solve unit 19 
includes: basic part 21 directly attached to second arm 18 ; bucket 
body 22 connected to basic part 21 so as to rotate about the 
vertical axis; and sub-bucket 24 attached to bucket body 22 with 
pin 23. 

Push-button switch 4 of control lever 1 of FIG. 1 is used 
to switch the control lever 1 into an operation mode where such 
an additionally equipped solve unit can be operated using the 
control lever 1 . 

The main use of the control lever 1 is for switching 
hydraulic control valve 5 to expand/contract first hydraulic 
cylinder 27 of FIG. 2. By switching electromagnetic valve 9 
with push-button switch 4, it is possible to switch the pair 
of three-way valves 28 and 29 (FIG. 3) at the same time, thereby 
thoroughly making it possible to expand/contract second 
hydraulic cylinder 30 by using the same hydraulic control valve 
5. That is, by pressing down control lever 1 forwardly and 
backwardly , without pressingpush-button switch 4 , it is possible 
to expand/contract first hydraulic cylinder 27. On the other 
hand, by pressing down the control lever 1 forwardly and 
backwardly while pressing the push-button switch 4 , it is 
possible to control second hydraulic cylinder 30. 
[0019] 

The right-hand part of FIG. 3 shows the circuitry which 
allows use of control valve 31, which is for rotating main body 
16, for switching between hydraulic motor 32 for rotating the 
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main body 16 and hydraulic motor 33 for rotating bucket body 
22. 

[0020] 

With such a structure , upon receipt of a signal , indicating 
that control lever 1 has been turned, from sensor 6 , and a contact 
signal from push-button switch, CPU 8 selects one of the probable 
speech codes {four per control lever; eight for two control 
levers}, depending upon the combination of those signals, as 
shown in FIG. 4. The speech code is transmitted to speech 
synthesis unit 10, which then synthesizes an analog signal 
corresponding to the speech code, and transmits the resulting 
analog signal to headphone 10. Concretely, as shown in FIG. 
4, as to first control lever la, there are four speech variations 
as follow: "the arm goes up," "the arm goes down," "the bucket 
opens, " and "the bucket closes. " In the meantime, as to second 
control lever lb, there are four speech variations as follow: 
"the main body swivels leftward," "the main body swivels 
rightward," "the bucket swivels leftward," and "the bucket 
swivels rightward." Selecting or switching between these 
speech variations is carried out, following the flowchart of 
FIG. 5. CPU 8 sends a signal to display panel 1, which signal 
makes one of the arrows 14 blink or light up . With this structure , 
since the operator is told via voice what he is doing, step by 
step, he can concentrate on his operation, paying careful 
attention to the movement of the bucket. Further, it is also 
possible for the operator to understand the current operation 
state by intuition, while he is viewing display panel 11. In 
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the foregoing embodiment, since the tilt of control lever 1 is 
detected by sensor 6, a signal for producing a speech is 
transmitted to CPU 8 to produce the speech before the switching 
of hydraulic valve 5 is carried out . As the result , erroneous 
operation will be prevented. If a direction-switching 
electromagnetic valve that is driven by a signal from CPU 8, 
is used in place of hydraulic control valve 5, the 
electromagnetic -valve -switching signal may be somewhat delayed 
so as to make sure that the teaching of operation via voice will 
precede the execution of the operation. 
[0021] 

In the present embodiment, the hydraulic control valve 
(or the direction-switching electromagnetic valve) is never 
actuated unless the control lever 1 is appropriately operated. 
There is thus no need for a sensor to detect the operation on 
the push-button switch in advance of actual operation of the 
valve . 
[0022] 

The foregoing description was made on the operation of 
the power shovel. The present device should by no means be 
limited to this , and is also applicable to various type of vehicles 
such as cranes and vacuum trucks , and further to various types 
of industrial machines such as production machinery and 
conveyance manipulators . 
[0023] 

Further, in the present embodiment, a predetermined and 
unchangeable picture image 13 and blinking arrows 14 are shown 
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on the display panel. The present device should by no means 
be limited to this, and a liquid crystal screen or a CRT can 
also be employed, so that the picture image is provided as an 
moving image. The concept of the display of the present device 
includes such a liquid crystal screen and CRT. In the foregoing 
embodiment of FIG. 2, the rotation of main body 16 and the ascending 
and descending of arm 18 can be announced in a male voice, and 
the rotation and the opening/closing of the bucket can be 
announced in a female voce. Resulting from these, even if the 
two kinds of announcements are provided at the same time, causing 
intricacy, it is still rather easy for the operator to distinguish 
therebetween. 
[0024] 

Furthermore, in the present embodiment, the rotation of 
main body 16 and the rotation of the bucket are the operations 
to be alternatively performed . The ascending/descending of arm 
18 and the opening/closing of the bucket are also the operations 
to be alternatively performed. Accordingly, it is possible for 
a skilled operator to use the male voice announcement and the 
female voice announcement and the lever that he is currently 
operating , to recognize the operation he is now doing . Probable 
human errors due to a high-noise environment will thus be 
successfully eliminated. 



<19)B*H4WW? CJ P) 



(10*««SEas«&!!#* 

H §§¥6 -43062 

C43)4>HB 6^(1994)6^7 8 



(51)Int.Cl. s 




F I 




E 0 2 F 9/26 


A 9022-2D 






G 0 8 B 21/00 


A 7319-5C 












* K#SOtt4C& 4 H) 


(2DWBW 


^H*F4-84538 




592074005 










(22)HiJPlH 












(71)£fJ8IA 


592073994 
















UjP»Tfer&^S[ft#1176»fftcD 1 






(72)^5g# 


HSf IE 








lijP»T»r&*^5icaT509»ififl> 6 






(72)^5£# 


» SB 











(54) ^Rtt«0>«fHft3«KK 



(57) cgjsn 

[ § w ] sift i/ / < - 1 1 v o * > x ^ * it e<om& £ 

- v h 1 0 *«Wfc»fiS. 



7 




(2) £KHP6 -43 062 

1 2 

tmmc&^r zftn^mm.^-? ztmrn 1 tats© 10 c m 5 ] s 1 <Dgm<Dftm £^-r ? □ - ? + - f- -e* 

0. m\<Dmm^>i--y<Dmt^m<^^<D^r: 4. »u*^>x^i.f 

Ifc^-fSi^tc. ^2©iSff?pj-*^i'-7-©^t ; &it5o^ 5. i&KWQikz-fr 

^mo^x-nkm-r zzSjivm 1 lais©^. 8. cpu 

Cfjtjj3f4] firieis^gcJigmcjro^-r-s^M 9. hes# 

cfc^tcflifisstiri-^r^rai §ets©^g 0 * 11. 




^m^6 - 4 3 0 6 2 



CH 2 ] 




(4) 



- 4 3 0 6 2 



[04 ] 




(5) ^¥6 -43 06 2 

[0 0 0 1 ] 
[ 0 0 0 2 ] 

[M* <?>&«] 

8 - 2 1 9 6 9 3#&$&#J&) o 
[0 0 0 3 ] 

[0 0 0 4 ] 

L J: ? £f*PUK] 



C6) ^¥6 -43 06 2 

[0 0 0 5 ] 

[0 0 0 6 ] 

[0 0 0 7 ] 

[0 0 0 8 ] 
[0 0 0 9 ] 

z<D^^itm^^&*fom-r=b®i$m-%x&^xi> x <, ztik\*m&&<Dm-% 

5Wff oTv* Wf-J£tf:& k' <vft&&\/>%^ ibis 7 mn-f 

z> k t£ <mmxzz 0 . 



(7) mmW- 6 -43 06 2 

[0010] 
[0011] 

t4<7>^) iffil/^S («;ltf»1*S>F) £<D*Z tb^Ptfm. ^Coti 

[0 0 12] 

[0013] 
[*iSW 

o r t GB BS * L & e> ^#^<7) ^m<^) * IS B^f Z> 0 

[0014] 

m i n#v>r i im 2 Kftaiaft-*-**^^^— c*>> , *ftsw<- i 
n. 



(S) ^69^6 -43 06 2 

(CPU) 8i:fix.t)*i4J:?f:LTi/»* 0 £ h iz HtffeW L > 7, << y 
4 0»^flftt>f ^-7x-^7 *4hLTeffi#9 fc^tfC P U 8 60A*fl|K 

[0 0 15] 

C P U 8 ^ai^fiSJit-^^^-^ h 1 0 £*flM*S$$5*'<*;u (JUT\ 8* 
/n'*ju£^?) 1 1 tKfrii^KmmZjtiX^Zo ^p&j&x-- y h 1 0 

^*PL4rj , fe^jg® Li-rj , .r%t±*fi-rj , r^tfLi-rj 

-v h LUo - 7 M Ofi/:U »f «y K* > 1 2 i 

[0 0 16] 

Anas*;** a* 1 1 itj-^u-r-Xzs- hofrffinsss?*L&/^^;u-e* 19 

^1 3^?jiTV^ a ^LT^<7)tl 3 0*fls*friMB$K fefcxtf^^ h 
„ 7-A*ft4fc-KI4, Ztl-Zf bttJ&i-Z&BP^- ? 1 4^tt^tLT 
1 4 fi^>-7\ l&Sfc^V*- K**</Mi*JMffc J: i9$|j&$ti 
^ C P U 8 * 4 «t ? LTv^ 0 fcfc&Ep^— * 1 

4lcftx.T, |ii7>^ffl^t|Mt7)*^t^ CLTt «fc ^ 

[0017] 

8ffia*e>±iaifctc#o% ? fcfcur^fcftflj Lt^ijg 17-Au Sr^ri-So IS l 

T — -U 1 7 *>5fcSS8K*i&2 T-A 1 8 7& ? e> 1 9K«t *J ±T«ttS*ECjl«fS ft 
, i27-Al 8 <D$t&kKs*fr v h (V;i/7az-;F) 1 9 a* fcT V 2 0 K J: «j ± 

[0018] 



(9) Hi8 :s P6 -43 06 2 

b 1 9 £15M3 Ltv^o y^7Ai7 h 1 9 *iffi3E!&2 T-A 1 8 

«Ji9m^T, @2«i 1 #fiJE'>y >^ 2 7 $r#l?tS fccO"C*£o * LT^fL 
**^>^-f y*-4<3»fl5-C«ffi#9-£-ffll9&;l4£, d3<7) 21i— 2t?)H75#2 
8, 2 9 £lRjBSK:5gi5|ftx.£££a«-e#£ 0 ^*u^=t »9 |WlC7fij£#J&#5 K«fc V) 

^v^-fyf 4S , Jfp$fi:*^u^-'l*]»^:ftf|t4i, $iiEi/U>/ 
[0019] 

&*ia30^fflltt, |WID<*#1 6<OlfelEliftf^ffl<sD5Jift#3 1 
JfcllfflftljJE*-* 3 2 b^Hf-2 2<DM®mi&l±*- * 3 3 i£$Ji?&x_ 

[0 0 2 0 ] 

P U 8 »i*ftfco£^j|a*^fc-frfcjSSC"T\ 11 4 iC^-Ti o K 1 /fcojftfls W< 

- o § 4 mm (2&<Dmfti"*—c8mm) <d^p^- vzmtb-tz> 0 tco^ 

, K*> 1 O^M&o t^fc^i4 K^-f<£ -5 Slllfcftwt- 1 a {co 



ClO) l?l¥6-43062 

y h *<iE 0 »3 4 "T J s X** v V tffc K 4 *? <9 4 T J tw?4 ffi^co^ 
B»K1C P U 8;*fcttS*/'<*/H 3:£Pv- ? l 4 <?)v>-f 

ct^Ua i i *J&r BKEfl9Kjftf^K3R*ffia-c.g t 0 ^i3Hfrf£^ia^J-c(i 

*Siftft**»»c|»Cii:*«-CS*o *J3ttBEiD 5 toft &TCPU 8^ 

e»<ofl#"cf^tt"r4^ffl«»»jftx.fflm«#*fflv»4ai^tt. cpus a> 

[0 0 2 1 ] 

[ 0 0 2 2 ] 
[ 0 0 2 3 ] 

«JCS*«Efll»i-?-<7)J: -5 -Ib b b /^ ^ ji^ ^ C r t ?r t ^tr I^-ci s „ 



CU) KI3¥6 -43 06 2 

[0 0 2 4 ] 

3 6CfflrlE*ifi«-Cfi, 6<Dffimts*<ry h <*> HUE finite— fi«|-C* <9 

[0 0 2 5 ] 



